MutY is down-regulated by oxidative stress in E. coli.
In Escherichia coli, MutM (8-oxoG DNA glycosylase/lyase or Fpg protein), MutY (adenine DNA glycosylase) and MutT (8-oxodGTPase) function cooperatively to prevent mutation due to 7, 8-dihydro-8-oxoguanine (8-oxoG), a highly mutagenic oxidative DNA adduct. MutM activity has been demonstrated to be induced by oxidative stress. Its regulation is under the negative control of the global regulatory genes, fur, fnr and arcA. However, interestingly the presence of MutY increases the mutation frequency in mutT- background because of MutY removes adenine (A) from 8-oxoG:A which arises from the misincorporation of 8-oxoG against A during DNA replication. Accordingly we hypothesized that the response of MutY to oxidative stress is opposite to that of MutM and compared the regulation of MutY activity with MutM under various oxidative stimuli. Unlike MutM, MutY activity was reduced by oxidative stress. Its activity was reduced to 30% of that of the control when E. coli was treated with paraquat (0.5mM) or H2O2 (0.1 mM) and induced under anaerobic conditions to more than twice that observed under aerobic conditions. The reduced mRNA level of MutY coincided with its reduced activity by paraquat treatment. Also, the increased activity of MutY in anaerobic conditions was reduced further in E. coli strains with mutations in fur, fnr and arcA and the maximum reduction in activity was when all mutations were present in combination, indicating that MutY is under the positive control of these regulatory genes. Therefore, the down-regulation of MutY suggests that there has been complementary mechanism for its mutagenic activity under special conditions. Moreover, the efficacy of anti-mutagenic action should be enhanced by the reciprocal co-regulation of MutM.